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SYSTEM, METHOD, AND COMPUTER
PROGRAM PRODUCT FOR RATING AND
RE-RATING EVENTS

FIELD OF THE INVENTION

The present invention relates to billing systems, and more
particularly to rating and re-rating events.

BACKGROUND

Generally speaking, rating refers to the determination of an
amount to be charged for a particular billable event. In prior
art billing systems, a rater i1s typically stopped when any
re-rating 1s required, after which events are re-rated. This
makes 1t impossible to support re-rating 1n a prepaid environ-
ment where there are events to be processed 1n real-time and
the rating cannot necessarily be stopped when re-rating 1s to
be done.

In prior art billing systems, 1t 1s also necessary to re-rate
events from a beginning of a bill cycle, when any re-rating 1s
required. Such systems thus require re-rating of an increasing,
number of events as time progresses towards an end of the ball
cycle even if the events from an earlier period of the bill cycle
do not need any re-rating.

There 1s thus aneed for addressing these and/or other issues
associated with the prior art.

SUMMARY

A system, method, and computer program product are
provided for re-rating events. In use, a plurality of events
associated with at least one customer 1s rated. Additionally, at
least one of the events associated with the customer(s) 1s
re-rated, 1n parallel with the rating.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s rates a network architecture, 1n accordance with
one embodiment.

FI1G. 2 illustrates an exemplary system, in accordance with
one embodiment.

FIG. 3 shows a method for rating and re-rating events in
parallel, in accordance with one embodiment.

FIG. 4 shows a system for rating and re-rating events in
parallel, in accordance with one embodiment.

FIG. 5 shows a method for rating and re-rating events in
parallel, in accordance with another embodiment.

FIG. 6 shows a re-rating process tlow, 1n accordance with
one embodiment.

FIG. 7 shows a method for re-rating customers, 1n accor-
dance with yet another embodiment.

DETAILED DESCRIPTION

FIG. 1 1llustrates a network architecture 100, 1n accordance
with one embodiment. As shown, at least one network 102 1s
provided. In the context of the present network architecture
100, the network 102 may take any form including, but not
limited to a telecommunications network, a local area net-
work (LAN), a wireless network, a wide area network (WAN)
such as the Internet, peer-to-peer network, cable network, etc.
While only one network 1s shown, 1t should be understood
that two or more similar or different networks 102 may be
provided.

Coupled to the network 102 1s a plurality of devices. For
example, a server computer 104 and an end user computer
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106 may be coupled to the network 102 for communication
purposes. Such end user computer 106 may include a desktop
computer, lap-top computer, and/or any other type of logic.
Still yvet, various other devices may be coupled to the network
102 including a personal digital assistant (PDA) device 108,
a mobile phone device 110, a television 112, etc.

FIG. 2 illustrates an exemplary system 200, 1n accordance
with one embodiment. As an option, the system 200 may be
implemented 1n the context of any of the devices of the net-
work architecture 100 of FIG. 1. Of course, the system 200
may be implemented in any desired environment.

As shown, a system 200 1s provided including at least one
central processor 201 which 1s connected to a communication
bus 202. The system 200 also includes main memory 204 [e.g.
random access memory (RAM), etc.] The system 200 also
includes a graphics processor 206 and a display 208.

The system 200 may also include a secondary storage 210.
The secondary storage 210 includes, for example, a hard disk
drive and/or a removable storage drive, representing a floppy
disk drive, a magnetic tape drive, a compact disk drive, etc.
The removable storage drive reads from and/or writes to a
removable storage unit 1n a well known manner.

Computer programs, or computer control logic algorithms,
may be stored 1n the main memory 204 and/or the secondary
storage 210. Such computer programs, when executed,
enable the system 200 to perform various functions. Memory
204, storage 210 and/or any other storage are possible
examples of computer-readable media.

FIG. 3 shows a method 300 for rating and re-rating events
in parallel, in accordance with one embodiment. As an option,
the method 300 may be implemented 1n the context of the
details of FIGS. 1 and/or 2. Of course, however, the method
300 may be carried out 1n any desired environment. Further,
the aforementioned definitions may equally apply to the
description below.

In the context of the present description, rating refers to the
activity of determining a chargeable amount which may be
either a monetary amount or non-monetary amount (or a
combination of both) 1n association with an event. For
example, 1n various embodiments, rating may include, but 1s
not limited to determining an amount to be charged for an
event, a cost of an event, and/or any other rating that meets the
above definition.

Also, 1n the context of the present description, re-rating
refers to the activity of re-determining the chargeable amount
which may be either a monetary amount or non-monetary
amount (or a combination of both) 1n association with the
event. For example, 1n various embodiments, re-rating may
include, but 1s not limited to re-determiming the amount to be
charged for an event, the cost of an event, and/or any other
re-rating that meets the above definition.

Still yet, 1n the present description, events refer to any type
of occurrence that warrants the determination of a chargeable
amount in association therewith. For example, 1n various
embodiments, events may include, but are not limited to
phone calls, internet use, downloads, music/video services,
gaming services, and/hr any other event that meets the above
definition.

As shown 1n operation 302, a plurality of events associated
with at least one customer 1s rated. Such rating may be accom-
plished 1n any desired manner. For example, in one embodi-
ment, the rating may be accomplished utilizing any desired
system such as the system as shown 1n FIG. 2. Additionally,
such rating may or may not be accomplished over a network,
such as the network shown 1n FIG. 1, for example.

In some optional embodiments, the events associated with
the customer(s) may be events which involve the use of any
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number of devices corresponding with any number of ser-
vices. For example, in one embodiment, such events associ-
ated with the customer(s) may be events which involve the use
ol a service corresponding to one of the plurality of devices
shown 1n FIG. 1. In the context of the present description, a
customer refers to any individual or entity utilizing a pur-
chased good or service. For example, 1n various embodi-
ments, customers may include, but are not limited to users of
telecommunication services, gaming services, and/or any
other customer that meets the above definition.

With continuing reference to FIG. 3, at least one of the
events associated with the customer(s) 1s re-rated in parallel
with the rating. See operation 304. Such re-rating may be
accomplished 1n variety of ways, utilizing data from at least
one event associated with the set of customers.

For example, in one embodiment, the re-rating may be
accomplished utilizing any desired system, such as the sys-
tem as shown 1n FIG. 2. Additionally, such re-rating may or
may not be accomplished over a network, such as the network
shown 1 FIG. 1, for example. It should be noted that, in
various embodiments, the rating and re-rating may be accom-
plished using the same or separate systems. It should also be
noted that the present techmques may be applied to pre-paid,
post-paid, hybrid, etc environments.

More 1llustrative information will now be set forth regard-
ing various optional architectures and uses 1n which the fore-
going method may or may not be implemented, per the
desires of the user. It should be strongly noted that the fol-
lowing information 1s set forth for illustrative purposes and
should not be construed as limiting 1n any manner. Any of the
following features may be optionally incorporated with or
without the exclusion of other features described.

FI1G. 4 shows a system 400 for rating and re-rating events in
parallel, 1n accordance with one embodiment. As an option,
the system 400 may be implemented 1n the context of the
details of FIGS. 1-3. Of course, however, the system 400 may
be carried out 1n any desired environment. Further, the afore-
mentioned definitions may equally apply to the description
below.

As shown 1n FIG. 4, a rater 402 interfaces with a re-rater
404. Such interface may or may not be over a network, such
as the network shown in F1G. 1, for example. Additionally, the
rater 402 and/or the re-rater 404 may implemented using any
desired system, such as the system shown i FIG. 2, for
example.

Furthermore, the rater 402 interfaces with a first database
406. Again, such interface may or may not be over a network,
such as the network shown 1n FIG. 1, for example. Addition-
ally, the first database 406 may or may not be implemented 1n
the same system as the rater 402.

In addition, the re-rater 404 intertaces with a second data-
base 408. In one embodiment, the first database 406 may be
logically and/or physically separate from the second database
408. Further, such interface may or may not be over a net-
work, similar to the rater 402/first database 406 interface.
Additionally, the second database 408 may or may not be
implemented 1n the same system as the re-rater 404.

It should be noted that, in one embodiment, the rater 402
may be utilized to rate one or more events associated with one
or more customers. Such rating may be accomplished 1n a
variety of ways. For example, the rating process may take into
account various event data and performance indicators stored
in the first database 406 when rating events. As an option,
such rating may be done 1n real-time or near real-time. Still
yet, 1 another embodiment, such rating may be accom-
plished utilizing a pre-paid billing system of which the rater
402 and/or the re-rater 404 may be a component.
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In one possible embodiment, the re-rater 404 may be used
to re-rate the event(s) associated with the customer(s). Fur-
thermore, the re-rater 404 may utilize the second database
408 to update performance indicators 1n conjunction with a
re-rating process. At the same time the re-rater 404 1s re-rating
events utilizing the second database 408, the rater 402 may
utilize the first database 406 for the rating process.

For example, 1n one embodiment, the rater 402 may begin
to rate events associated with a set of customers based on

event data provided 1n the first database 406. Once it 1s deter-
mined that one or more events should be re-rated (e.g. based
on a condition being met), the re-rater 404 may send a noti-
fication to the rater 402 including information on which of the
set of customers 1s to be subject to the re-rating. The rater 402
may then send the event(s) associated with such subset of
customers to the re-rater 404. As a result, the re-rating process
may be invoked and performed while the rating of the events
(associated with the same set of customers) concurrently
continues.

It should be noted that, 1n the context of the present descrip-
tion, event data refers to any data relating to an event, where
such event data may be used for rating, re-rating, etc. For
example, 1n various embodiments, the event data may
include, but are not limited to time properties of a call (e.g.
day of week, date, time of day, etc.), an amount of usage (e.g.
duration of a call, amount of data transferred, number of
messages recetved, a number of songs downloaded, etc.), a
destination of a call (e.g. land line, overseas, etc.), an origin of
a call, a location of a call, premium charges, and/or any other
event data that meets the above definition.

Furthermore, in the context of the present description, per-
formance indicators refer to any metric used to quantily per-

formance. For example, 1n various embodiments, the perfor-
mance indicators may include, but are not limited to an
accumulation of call time, a number of calls, an amount of
data transferred, a number of messages received, a number of
songs downloaded, an accumulation of event data, and/or any
other performance indicator that meets the above definition.
In the specific context of telecommunications, the perfor-
mance indicator may be the accumulation of data relating to
a number of calls by a customer, total amount of “free min-
utes” or allowance used by the customer, total amount of
usage charges, duration of call made as per various time
periods, etc.

Once the event(s) to be re-rated has been sent to the re-rater
404 by the rater 402, the re-rater 404 may then mitialize and
update various performance indicators (e.g. accumulators)
using the second database 408. The rater 402 may continue
rating events using the first database 406 while the re-rater
404 updates the various performance indicators in the re-
rating process.

After the event(s) has been re-rated by the re-rater 404, the
re-rating results may be sent to the first database 406, in order
to be updated, for example. It should be noted that the re-
rating results may be sent to the first database 1n a variety of
ways. For example, 1n one embodiment, the re-rater 404 may
send the re-rating results to the rater 402, and the rater 402
may then update the first database 406. Additionally, a sepa-
rate module may be used to send the re-rating results to the
first database 406.

It should be noted that a customer may have both re-
rateable and non-re-rateable services which are accumulated
to different performance indicators, in different embodi-
ments. For example, a user of the system 400 may have
post-paid and pre-paid subscribers which do not share the
same packages (e.g. allowances, discounts, spending limits,
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etc.). In such case, the services may be accumulated to dii-
terent performance indicators, for example.

FIG. 5 shows a method 500 for rating, and re-rating events
in parallel, 1n accordance with one embodiment. As an option,
the method 500 may be implemented 1n the context of the
details of FIGS. 1-4. For example, the method 500 may reflect
use of the system 400 of FIG. 4. Of course, however, the
method 500 may be carried out 1n any desired environment.
Further, the aforementioned definitions may equally apply to
the description below.

As shown 1n operation 302, a rater (e.g. the rater 402 of
FIG. 4) rates a plurality of events. As mentioned earlier, such
rating may be accomplished 1n a variety of ways. For
example, 1n one embodiment, the rating process may take into
account various event data and performance indicators when
rating such events.

While rating, 1t 1s determined whether one or more events
should be re-rated, as indicated 1n decision 504, 1t may be
determined that an event should be re-rated for a number of
reasons. For example, a performance indicator corresponding,
to associated event data, or rating results, may be compared to
a threshold. Thus, when the performance indicator reaches
the threshold, 1t may be determined that the corresponding,
event(s) should be re-rated and the re-rating process initiated.

It should be noted that such need for re-rating may be
determined 1n a variety of ways. For example, in one embodi-
ment, the need for re-rating may be determined based on one
or more business rules, for example, when a threshold 1s
reached. In another embodiment, the need for re-rating may
be determined based on a certain business promotion. In yet
another embodiment, the need for re-rating may be deter-
mined by an indicator or instruction sent to a rater specifically
by either a system operator or by a billing system.

For example, in one embodiment, a customer may have
subscribed to a telephone plan that allows for certain dis-
counts once the customer has reached a certain call threshold.
Thus, event data in the form of a number of calls may be
monitored and tracked 1n a performance indicator. The per-
formance indicator may be compared to a predetermined call
threshold in order to determine whether the telephone plan
should be re-rated, for example. Once the customer has
reached the predetermined call threshold, the re-rating pro-
cess may be mvoked.

If, 1n decision 504, 1t 1s determined that one or more events
should be re-rated by a re-rater (e.g. the re-rater 404 of FIG.
4), a notification 1s sent from the re-rater to the rater identi-
tying the customers associated with the desired re-rating. See
operation 506. Once the notification has been sent to the rater
identifying the customers, the rater sends the re-rater all per-
tinent events to be re-rated, as shown in operation 508. Such
pertinent events may be any number of events associated with
pertinent customers.

The re-rater then re-rates the events while the rater contin-
ues to rate events in parallel with the re-rating, as shown in
operation 510. For example, the rater may continue to rate
events using a first database (e.g. the first database 406 of FI1G.
4) containing data related to the select customers (e.g. their
relevant offers and parameters). On the other hand, the re-
rater may use a second database (e.g. the second database 408
of FIG. 4) 1n order to perform the re-rating process by 1nitial-
1zing and updating various performance indicators, etc.

In other embodiments, the rater and the re-rater may use the
same database. In this situation, the database may be parti-
tioned so that the rater and the re-rater may use separate
partitions, for example. Further, 1n still another embodiment,
the rater and the re-rater may both use a first database con-
taining data related to the customers (e.g. their relevant offers

5

10

15

20

25

30

35

40

45

50

55

60

65

6

and parameters), and upon invoking the re-rating process, the
re-rater may utilize a second database to mitialize and update
the various performance indicators.

Because the re-rating process may use a separate database
for mitializing and updating the performance indicators, the
rating process may continue using the first database (e.g. the
production environment) 1n parallel, without resulting 1n any
conilict between the rating and the re-rating processes. Thus,
all events coming to the rater which are to be re-rated may be
sent to the re-rater. It should be noted that this may be accom-
plished continuously or on a periodic basis.

Furthermore, the pertinent events may continue to be sent
by the rater to the re-rater, in conjunction with the rating and
the re-rating process already occurring. In this situation, the
re-rater may then continue to re-rate events that have been
dispatched from the rater while the re-rater continues pro-
cessing. In possible embodiment, the re-rater may utilize a
snapshot taken of the first database in order to perform the
re-rating.

in another embodiment, the rater may query the re-rater in
order to get a real-time summary of information, for instance
a summary of changes in the performance indicators 1n order
to calculate a more accurate rating. For example, 1n one
embodiment, the rater may receive a snapshot of the second
database where the re-rater 1s updating performance 1ndica-
tors, 1n order to provide more accurate rating.

In the context of telecommunications, a situation may arise
where, during the re-rating process, customer events may
reflect use of an additional ten minutes of a free minutes
allowance. As a result of such additional use, it may be desired
to reduce the monetary charges for the relevant events, for
example. In this case, the event being rated (e.g. in real-time)
may be reduced by the available allowance of ten minutes for
rating purposes. Further, by re-rating in this fashion, other
functionality (e.g. a spending limit) may be articulated more
realistically.

Once the re-rater has re-rated the events, the rater is
updated with the results from the re-rating, as shown in opera-
tion 512. Such updating can occur 1n a variety of was. For
example, 1n one embodiment, the re-rater ma utilize a sepa-
rate module (e.g. a dispatcher module) to send the re-rating
results from a database corresponding to the re-rater to
another database corresponding to the rater.

Additionally, 1n one possible embodiment, a duplicate
check mechanism may be used in order to update the first
database (associated with the rater) with the re-rated events
from the second database (associated with the re-rater). Fur-
ther, 1n one embodiment, such duplicate check mechanism
may be located in the separate module (e.g. the dispatcher),
for example. Still yet, the first database may be updated with
only the rating results that are requested by the rater, for
elficiency purposes, etc.

Once the re-rating results have been transterred to the first
database corresponding to the rater, such re-rating results
may be used for all subsequent rating. Furthermore, 1n one
embodiment, a notification may be sent to the rater indicating
that the re-rating has been completed for the customer(s) and
that further dispatching of events to the re-rater for the cus-
tomer(s) 1s no longer required.

In one optional embodiment, the re-rater may also record
and maintain a summary of the differences found from pre-
viously rated/re-rated events and the results of the current
re-rating. Additionally, this summary information may
include a summary of differences 1n monetary charges and
allowances, for example. Thus, 1n a situation where the cus-
tomer has a prepaid balance, the differences 1n a monetary
amount may be gathered and given as an adjustment (either
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positive or negative) to the customer’s prepaid balance at the
end of re-rating process, for example.

In another embodiment, where the customer’s balance 1s
post-paid (e.g. after the events), performance indicators may
be updated utilizing the re-rating process. Thus, the sub-
scriber may not require any adjustments and may only be
charged for the actual amount calculated after the re-rating
process, as part of a periodic ivoicing process, for example.

FIG. 6 shows a re-rating process flow 600, 1n accordance

with one embodiment. As an option, the process flow 600 may
be implemented 1n the context of the details of FIGS. 1-5. Of
course, however, the process flow 600 may be carried out 1n
any desired environment. Further, the aforementioned defini-
tions may equally apply to the description below.

As shown 1n operation 602, groups of events to be re-rated
are prepared on an offline platform 601 and sent to an online
plattorm 603. Further, as shown in operation 604, perfor-
mance mdicators (Pls) are extracted from the online platform
603 to the offline platform 601. The extracted online perfor-
mance indicators may then be merged with performance indi-
cators which are stored oitline.

In order to minimize the number of events to be extracted
for re-rating and thereby make the re-rating process more
eificient, the events and performance indicators may option-
ally have a “tag.” The tag can be defined as, for example, the
date when the event was processed. In one embodiment, there
may be a separate performance indicator created whenever
there 1s a different tag. Once there 1s any need for re-rating,
only the relevant events and the relevant performance 1indica-
tor are extracted. For example, 11 there 1s a problem found that
alfects rates from the 15th of the month and 1n case the “tag”
1s defined as the date of the month, the re-rating may 1nitialize
the accumulators from before that specific tag (in this
example, the 147 of the month) and extract events from the
specific tag (in this example, the 14” of the month). The
present technique may thus avoid re-rating events from the
beginning of the month until the 14” of the month.

It should be noted that the extraction of the online pertfor-
mance 1ndicators may be performed by join operation
between a re-rater table and a performance idicator table. In
one embodiment, a re-rate extract command may create a list
of all customers which may be the subject of re-rating. Fur-
thermore, such re-rate extract command may verily that the
customers have data in an online partition 605 so that the
extract may occur.

In order to recognize that the customer has information in
the online platform 603, a required partitions attribute may be
used from a customer parameter table, for example. In one
embodiment, the customer groups to be re-rated may be
divided according to a customer sub-partition, for example.

In another embodiment, the groups may be divided accord-
ing to an online partition parameter which may have also been
taken from the customer parameter table. In this situation, a
list of customers corresponding to online partitions may be
sent and each customer group to be re-rated can run indepen-
dently when the result 1s returned to the offline partition, for
example.

Additionally, in the online partition, the list may be loaded
to a dummy subscriber re-rating table and join operation may
be performed 1n order to extract the iformation from the
table. The information extracted may be hybrid performance
indicators and re-rateable performance indicators. The deci-
s1on of which type of performance indicator 1s to be extracted
may be configurable so that, for a re-calculate mode, no
re-rateable performance indicators will be extracted, for
example.

10

15

20

25

30

35

40

45

50

55

60

65

8

It should be noted that the atorementioned re-calculate
mode may be a variant of the re-rate process, which 1s applied
to non re-rateable events. In one embodiment, the events and
performance 1ndicators are not modified, but an adjustment
for the event or performance indicator 1s created and sent to
the online platform 603 1n order to atfect their corresponding
balances (by re-rating, etc.). The adjustment may be negative
or positive, and the decision whether to apply the adjustment
may be left to implementation 1 a separate process, for
example.

Further, 1n the context of the present embodiment, hybnd
performance 1ndicators may refer to performance indicators
which accumulate re-rateable events and non re-rateable
events. There are many situations that might cause a hybrd
performance indicator. For example, 1n one embodiment,
there may be shared allowances/monetary discounts for pre-
paid and post-paid customers. In such a case, a hybnid per-
formance indicator may be used. Additionally, in another
embodiment, one subscriber may have both pre-paid and
post-paid services which create a need for a hybrid perfor-
mance indicator.

Further, in another embodiment, a customer may have a
calling plan where business calls (e.g. during normal work
hours) are distributed to a post-paid account, and the custom-
ers private calls (e.g. after normal work hours) are distributed
to a pre-paid account, for example. In such case, a hybnid
performance 1indicator may be appropriate.

Furthermore, 1t should be noted that performance indica-
tors may be mnput to the re-rate processes for a variety of
purposes. For example, in one embodiment, where there 1s a
non-re-rateable portion of the performance indicator, 1n addi-
tion to a re-rateable portion, the performance indicator may
be used as 1mitial value for the non re-rateable part of the
performance indicator. Furthermore, 1n another embodiment,
the performance indicators may be input to the re-rate process
in order to compare between the performance indicator
betore the re-rate process and after the re-rate process.

In addition, once the online and offline performance 1ndi-
cators have been merged in operation 604, the performance
indicators are re-rated using a re-rater, as shown 1n operation
606. Once the re-rating process has been completed, the re-
rater activates new end re-rate handlers. Such end re-rate
handlers may be able to access the performance indicator
both before the re-rate process and after the re-rate process.

By having access to the performance indicators before and
alter the re-rate process, the performance indicator before the
re-rating process and the performance indicator after the re-
rating process may be compared and an event adjustment
determined. Further, an adjusted event may then be generated
based on the comparison.

Additionally, the adjusted events may be sent to a dis-
patcher, and 1n turn, to an online partition, as shown 1n opera-
tion 608. There, the event may be processed and the required
adjustment applied to the performance indicator. Thus, the
adjustment may affect the performance indicator in the online
platiorm.

FIG. 7 shows a method 700 for re-rating customers, 1n
accordance with vet another embodiment. As an option, the
method 700 may be implemented 1n the context of the details
of FIGS. 1-6. Of course, however, the method 700 may be
carried out 1n any desired environment. Further, the afore-
mentioned definitions may equally apply to the description
below.

As shown 1n operation 702, an allowance 1s divided by a
number of parallel threads. In the context of the present
embodiment, an allowance may refer to any allocation of
resources. For example, 1in various embodiments, the allow-
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ance may include, but 1s not limited to pre-purchased or “free
minutes” allocated to a customer. Further, in the context of the
present description, a thread is a fork (or split) of a program or
process that allows for two or more simultaneously (or
pseudo-simultaneously) running tasks. In use, such threads
may be used to simultaneously rate or re-rate separate groups
of events 1n parallel, for example.

As shown 1n operation 704, each division of the allowance
1s allocated to one of a plurality of parallel threads. For
example, 1 rating or re-rating 1s to be accomplished with 10
parallel threads, Y10 of the allowance would be allocated to
cach of the 10 parallel threads. Of course, the number of
threads to be used 1s 1n no way limited, as any number of

desired threads may be used when implementing the method
700.

Additionally, 1n operation 706, a plurality of events which
are to be re-rated are divided into groups of events, for the
purpose of applying each group of events to an associated
portion of the allowance by way of the corresponding thread.
For example, in the case of 10 parallel threads (as set forth
above), a list of 100,000 events to be re-rated (for example)
may be divided into groups of 10,000 events to be applied to
a corresponding one of the 10 threads. Of course, 1n various
embodiments, such events may be divided 1in any desired
uniform or varied manner, based on a varniety of criteria. For
example, 1n one embodiment, such list of events to be re-rated
may be sorted based on certain event criteria or otherwise
organized in a specific manner.

Further, 1n operation 708, each group of events 1s input into
one of the plurality of parallel threads. For example, each
group of events may be input into a separate thread. After each
group of events 1s mput 1nto one of the plurality of parallel
threads, each group of events 1s rated as shown 1n operation
710. Thus, each division of the allowance may be reduced
according to the rating of the group of events being rated/re-
rated 1n a particular thread.

Additionally, 1n decision 712, 1t 1s determined 11 the allow-
ance has been reduced to zero, due to the rating of one of the
plurality of parallel threads. IT 1t 1s determined that the allow-
ance has been reduced to zero, the allowance 1s restored (e.g.
rolled back) to the beginning of the group of events, as shown
in operation 714. That group of events 1s then re-rated 1n a
single thread, as shown 1n operation 716. This re-rating may
allow for correct processing of a particular event that zeros the
allowance. While not shown, 1t should be noted that operation
710 may continue to be performed for any other thread, such
that the other threads continue to run in parallel, etc.

Thus, 1n one embodiment, the method 700 may be used to
re-rate large customers with millions of events, for example.
Specifically, the method 700 allows re-rating to run 1n parallel
based on the fact that, during a re-rate operation with a shared
allowance, only a single event really needs to lock a shared
allowance. Such event 1s that which reduces the allowance to
zero. All the remaining events (e.g. those that precede and
those that follow such event, etc.) do not necessarily need
such locking mechanism.

While various embodiments have been described above, 1t
should be understood that they have been presented by way of
example only, and not limitation. Thus, the breadth and scope
of a preferred embodiment should not be limited by any of the
above-described exemplary embodiments, but should be
defined only 1n accordance with the following claims and
their equivalents.
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What 1s claimed 1s:

1. A method, comprising:

rating, utilizing at least one processor, a plurality of events
associated with at least one customer, the rating utilizing
a rater, and the rating including determining an amount
to be charged for each of the plurality of events;

storing, using a memory, results of the rating for the at least
one customer 1n a first database, the stored rating results
including performance indicators corresponding to
associated event data;

while rating the plurality of events associated with the at

least one customer, utilizing the at least one processor,
determining that a particular event of the plurality of
events associated with a particular customer of the at
least one customer 1s to be re-rated, the determination
based on:

a comparison of a threshold with a performance 1ndicator

corresponding to data of the particular event, and

the performance indicator corresponding to the data of the

particular event reaching the threshold;
sending a notification, utilizing the at least one processor,
including information on the particular customer subject
to the re-rating to the rater from a re-rater separate from
the rater 1n response to the determination that the par-
ticular event 1s to be re-rated, the notification identifying
the particular customer in association with which the
re-rating 1s to be performed; in response to the notifica-
tion, providing the re-rater, from the rater, with the par-
ticular event associated with the particular customer
subject to the re-rating;
in response to recerving the particular event associated
with the particular customer subject to the re-rating,
utilizing a second database separate from the first data-
base to 1mnitialize and update the performance indicator
corresponding to the data of the particular event;

re-rating, utilizing the re-rater, the particular event associ-
ated with the particular customer subject to the re-rating,
in parallel with the rating such that the re-rating is per-
formed by the re-rater while the rater continues to rate at
least one of the events associated with the at least one
customer not subject to the re-rating, the re-rating
including re-determining the amount to be charged for
the particular event;

storing re-rating results of the re-rating 1n the second data-

base separate from the first database; and

updating the rater with the re-rating results of the re-rating.

2. The method of claim 1, wherein the plurality of events
are rated utilizing a pre-paid billing system.

3. The method of claim 1, wherein the plurality of events
are rated 1n real-time.

4. The method of claim 1, wherein the threshold 1s defined
by at least one business rule.

5. The method of claim 1, wherein the first database 1s
updated with the re-rating results stored 1n the second data-
base.

6. The method of claim 1, wherein information associated
with a difference between the rating results and the re-rating,
results 1s gathered for use 1n a pre-paid billing system, and a
pre-paid balance 1s adjusted utilizing the information.

7. The method of claim 1, wherein the first database 1s
updated with only the re-rating results that are requested by
the rater.

8. The method of claim 1, wherein the re-rating 1s per-
formed utilizing a snapshot taken of the first database.

9. The method of claim 1, wherein the events are tagged for
use during the re-rating.

10. The method of claim 1, further comprising:

dividing an allowance by a number of parallel threads;

allocating each division of the allowance to one of a plu-

rality of the parallel threads;
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dividing a plurality of events to be re-rated mto groups of

events;

applying each group of events to one of the plurality of

parallel threads; and

rating each group of events.

11. The method of claim 10, further comprising:

determining 11 at least a portion of the allowance has been

reduced to zero;

restoring at least a portion of the allowance; and

re-rating at least one of the groups of events.

12. A computer program product embodied on a non-tran-
sitory computer readable medium executed by a processor,
comprising:

computer code for rating, utilizing a rater, a plurality of

events associated with at least one customer, the rating
including determining an amount to be charged for each
of the plurality of events;

computer code for storing results of the rating for the at

least one customer 1n a first database, the stored rating
results including performance indicators corresponding
to associated event data;

computer code for, while rating the plurality of events

associated with the at least one customer, determining
that a particular event of the plurality of events associ-
ated with a particular customer of the at least one cus-
tomer 1s to be re-rated, the determination based on:

a comparison of a threshold with a performance 1ndicator

corresponding to data of the particular event, and

the performance indicator corresponding to the data of the

particular event reaching the threshold;

computer code for sending a notification including infor-

mation on the particular customer subject to the re-rating
to the rater from a re-rater separate from the rater in
response to the determination that the particular event is
to be re-rated, the notification identifying the particular
customer 1n association with which the re-rating 1s to be
performed;

computer code for, 1n response to the notification, provid-

ing the re-rater, from the rater, with the particular event
associated with the particular customer subject to the
re-rating;
computer code for, 1n response to recerving the particular
event associated with the particular customer subject to
the re-rating, utilizing a second database separate from
the first database to initialize and update the perfor-
mance indicator corresponding to the data of the particu-
lar event;
computer code for re-rating, utilizing the re-rater, the par-
ticular event associated with the particular customer
subject to the re-rating, in parallel with the rating such
that the re-rating 1s performed by the re-rater while the
rater continues to rate at least one of the events associ-
ated with the at least one customer not subject to the
re-rating, the re-rating including re-determining the
amount to be charged for the particular event;

computer code for storing re-rating results of the re-rating,
in the second database separate from the first database;
and

computer code for updating the rater with the re-rating

results of the re-rating.

13. The computer program product of claim 12, wherein
the plurality of events are rated utilizing a pre-paid billing
system.

14. The method of claim 1, wherein the re-rater utilizes the
second database to update the performance indicators 1n con-
junction with the re-rating process.

15. The method of claim 14, wherein the rating of the
plurality of events utilizing the first database continues while
the re-rater updates the performance indicators in conjunction
with the re-rating process.
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16. The method of claim 1, wherein the at least one cus-
tomer has both re-rateable and non-re-rateable events which
are accumulated to different performance indicators.

17. The method of claim 1, wherein the performance 1ndi-
cators include a non-re-ratable portion and a re-ratable por-
tion, and are used as input to the re-rating, such that the
performance indicator 1s used as an 1n1tial value for a non-re-

rateable portion of the performance indicator.

18. The method of claim 1, wherein the performance 1ndi-
cators include one or more of an accumulation of call time, a
number of calls, an amount of data transtferred, a number of
messages received, a number of songs downloaded, and an
accumulation of event data.

19. The method of claim 1, wherein the rater sends a query
to the re-rater for a summary of changes in performance
indicators of re-rated events, for updating calculations used 1n
the rating.

20. The method of claim 19, wherein, in response to the
re-rater receiving the query, the re-rater provides to the rater a
snapshot of the second database for updating the rating cal-
culations.

21. A system, comprising;:

at least one processor for:

rating a plurality of events associated with at least one

customer, the rating utilizing a rater, and the rating
including determining an amount to be charged for each
of the plurality of events;

storing, 1n a memory, results of the rating for the at least one

customer in a first database, the stored rating results
including performance indicators corresponding to
associated event data;

while rating the plurality of events associated with the at

least one customer, determining that a particular event of
the plurality of events associated with a particular cus-
tomer of the at least one customer 1s to be re-rated, the
determination based on:

a comparison of a threshold with a performance 1ndicator

corresponding to data of the particular event, and

the performance indicator corresponding to the data of the

particular event reaching the threshold;

sending a notification including information on the particu-

lar customer subject to the re-rating to the rater from a
re-rater separate from the rater in response to the deter-
mination that the particular event 1s to be re-rated, the
notification 1dentifying the particular customer 1n asso-
ciation with which the re-rating 1s to be performed;

in response to the notification, providing the re-rater, from

the rater, with the particular event associated with the
particular customer subject to the re-rating;
in response to receiving the particular event associated
with the particular customer subject to the re-rating,
utilizing a second database separate from the first data-
base to mitialize and update the performance indicator
corresponding to the data of the particular event;

re-rating, utilizing the re-rater, the particular event associ-
ated with the particular customer subject to the re-rating,
in parallel with the rating such that the re-rating is per-
formed by the re-rater while the rater continues to rate at
least one of the events associated with the at least one
customer not subject to the re-rating, the re-rating
including re-determining the amount to be charged for
the particular event;

storing re-rating results of the re-rating 1n the second data-

base separate from the first database; and

updating the rater with the re-rating results of the re-rating.
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